ABSTRACT
INTRODUCTION
Diabetes is one of the fastest rising public health issues and causing a number of serious health complications. The prevalence of diabetes is growing globally due to aging factor, physical inactivity, overweight, urbanization, sedentary lifestyle and poor eating habits. 1 Globally, it has been projected that the number of diabetes people will be rising to 693 million by 2045 from 451 million in 2017. 2 It is also estimated that 49.7% of people living with type-II diabetes are undiagnosed. 3 In the patients with type-II diabetes, the average life expectancy is decreased by around 10 years. 4 In the developing countries, majority of diabetes patients are under 64 years of age, while in developing countries,
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Diabetes in Pakistan: A systematic review and meta-analysis most are in higher age groups. 2 Diabetes in adult population is expected by 69 percent from 2010 to 2030 in the developing countries as compared to 20 percent for developed countries. 4, 5 Pakistan is a developing country and facing a sharp growth in the prevalence of diabetes. Although, several research studies have been performed to investigate the prevalence of diabetes and its associated risk factors, but estimates of the prevalence of diabetes vary widely from study to study. There are no solid and consistent prevalence data are available to find the trends over time period. The purpose of this study was to summarize current data to find out the trends and pooled prevalence of diabetes, prediabetes and undiagnosed diabetes in a general adult population living in Pakistan. Furthermore, we also analyzed the correlated risk factors of diabetes.
METHODS

Search Strategy:
We systematically searched articles on PubMed, Medline, EMBASE, the Cochrane Library, and Pakistani Journals Online websites [for example: Journal of Pakistan Medical Association (www.jpma.org.pk/); Journals of the College of Physicians and Surgeons Pakistan (www.jcpsp.pk); Pakistan Journal of Medical Sciences (www.pjms.org.pk), etc] from January 1995 to August 2018. Using MeSH headings, the terms ''diabetes mellitus,'' "prediabetes", "Impaired glucose tolerance (IGT)", ''risk factors'', ''prevalence,'' "glucose abnormalities", "glucose intolerance" & ''Pakistan" as well as variations thereof were searched for. Results were described using the Preferred Reporting Items for Systematic and Meta-analyses (PRISMA) guidelines (Table-I).
6
Inclusion and exclusion criteria: Only population based studies that were carried out between January 1995 and August 2018 were considered in the meta-analysis. Hospital-based and clinical studies were excluded from the meta-analysis. Pakistani community living outside Pakistan, or those studies considered pregnant women or children were excluded from the analysis. Data Extraction: Different information was extracted from the qualified studies, such as first author name, year of publication, gender, age, studied sample, the prevalence rate of diabetes and prediabetes, smoking, survey year, study setting (urban, rural or both) study design, sampling method, and geographic region (province) in which the study was carried out. An extract of the data is presented Table-I. Statistical Analyses: The prevalence of diabetes and prediabetes were examined and analyzed using the software R version. 3.5.1. 7 for Microsoft Windows, using two packages meta 4.9-2 and metafor 2.0. Random effect meta-analysis models were used to find out the pooled prevalence for diabetes, prediabetes and undiagnosed diabetes. Because of the considerable heterogeneity observed between individual studies, a random-effects meta-analysis was used to adjust for variability and pool the study specific prevalence rates. 8, 9 To stabilize the variance of each study, we used Freeman Tukey Double Arcsine transformation. 10 For quantifying statistical Heterogeneity across studies, Cochrane's Q-statistic, 11 and I²-Statistic were used. 12 Heterogeneity was categorized as high, moderate, low and, with I 2 value 75%, 50% and 25% respectively. To investigate possible reasons of heterogeneity, meta-regression and subgroup analyses were used by areas, year of publication, gender, and age. The existence of publication bias was initially checked by the graphical display of funnel plot and then test by the Egger's.
13,14
Literature Search: The literature search yielded 635 articles eligible for analysis. Five hundred and fourteen duplicated studies were removed. After [20] [21] [22] [23] [24] and four in both regions. [25] [26] [27] [28] The proportion of females ranged from 49.20% to 81.65%. The mean age varied from 18 to 76 years (14 studies).
15-28 The proportion of hypertension ranged from 14.4% to 43.43%. [16] [17] [18] 23, [25] [26] [27] [28] The proportion of people who had positive family history varied from 0.88% to 43.3% (11 studies).
15-18 20 23-28 Obesity ranged from 16.16% to 42% (5 studies). 16,17,19,20,22, The proportion of people with overweight body mass index ranged from 17.93% to 62.23% (8 studies). 15, 16, [20] [21] [22] [23] [24] 27 The statistics of the included studies were presented in Table- I.
RESULTS
Statistical analyses of prevalence of diabetes and prediabetes are presented in Table- participants (Fig.2) . The funnel plot (Fig.3) Table- II. The prevalence of diabetes increases with the growing age. The prevalence of diabetes between male and female was insignificant and between urban and rural regions. There was no significant publication bias for all subgroup analyses. Using the univariate meta regression analysis, the prevalence of diabetes increased sharply with age (β = 0.49%, 95% CI: 0. 21 
DISCUSSION
To the best of our knowledge, this is the first study to determine the prevalence of and risk factors for diabetes in Pakistan using a systematic review and meta-analysis. The pooled prevalence of diabetes was revealed 14.62% (based on 49,418 individuals) which suggest that there has been a significant increase in the prevalence of diabetes in Pakistan. Furthermore, the selected studies in this meta-analysis cover almost all geopolitical zones of Pakistan, making it possible to determine regional differences in the prevalence of Diabetes. Diabetes is affecting all around the country, with the highest prevalence seen in the Sindh province and with the lowest in Khyber Pakhtunkhwa. Growing age, family history, hypertension, overweight, are important risk factors for diabetes among Pakistanis. A nationwide diabetes care survey and prevention policy is highly recommended.
